Although cough transmission pressures to the bladder and urethra are now being measured as part of the evaluation of an incontinent woman, there has not been a comprehensive study specifically focused among continent and incontinent non-institutionalized elderly women in order to understand the meaning of such measurements. To determine the characteristics and significance of the cough transmission pressures to the bladder and urethra, measurements were obtained from 69 continent and 100 incontinent elderly female respondents as part of an extensive urodynamic testing. Results showed that during coughing in the standing position, the increase in bladder pressure is significantly stronger among stress incontinent respondents than among continent and non-stress incontinent respondents (p = 0.0022). The increase in urethral pressure in the same group is marginally significant (p = 0.066). The mean transmission pressure ratio (urethral pressure + bladder pressure) is less than 100% in all groups. They were higher among continent respondents (90%) and non-stress incontinent respondents (97%) than stress incontinent respondents (83%); however, the mean values between the 3 groups were not significantly different. The mean cough transmission pressures were significantly higher among chronic coughers than non-chronic coughers. When controlled for chronic coughing, the stress incontinent respondents have a significantly higher bladder pressure than continent and non-stress incontinent respondents. Significance of these findings in relation to the mechanisms of female geriatric incontinence are presented.
Introduction
Advances in microtransducer technology and multichannel recorders have enabled us to investigate simultaneously many lower urinary tract functions with relative ease. Specifically, simultaneous measurements of intravesical, intraurethral and intrarectal pressures have been simplified so that these measurements are now becoming common procedures in the evaluation of patients with vesico-urethral dysfunctions. Although urethral profilometry (UPP) as a diagnostic test is controversial, one test that is gaining popularity is the measurements of cough transmission pressure to the bladder and urethra in the assessment of patients with urinary incontinence, either in the pre-operative or post-operative period [1, 2, 61. To date, however, there has been no comprehensive study to analyze characteristics and the significance of the transmitted pressures to the bladder and urethra as well as the transmission pressure ratios among continent and incontinent elderly women. A study on urethral pressures must separate results by age group since urethral pressures differ significantly between younger and older age groups [3, 4] . To study the characteris-tics and significance of these pressures in the elderly, a subsample of the continent and incontinent volunteer respondents in our Medical, Epidemiologic, and Social Aspects of Aging (MESA) survey among non-institutionalized elderly in Wastenaw County, Michigan underwent both a clinical and urodynamic examination [5] . In this paper, we present results from these examinations.
Materials and methods
The subjects consisted of 1953 respondents 60 y and older who were identified and consented to be interviewed in their home from a random probability sample of 13912 households in the county of Washtenaw, Michigan. (Two additional subjects who refused to give their ages are omitted from the analyses).
Of the 1953 household respondents interviewed, 1806 seniors were invited through telephone calls to visit the University of Michigan Turner Geriatric Clinic. The free clinic evaluation included answering a 40-rain questionnaire similar to the one that they answered in their homes, a complete physical examination, including rectal and pelvic examination, and an analysis of the urine (dipstick and microscopic). At the end of the clinic visit all subjects were invited to undergo a free urodynamic testing. A total of 69 continent and 100 incontinent women ultimately participated in the testing.
The urodynamic testing started with an initial noninstrumented uroflowmetry and post-void residual urine measurement. An esophageal membrane catheter was inserted into the rectum for continuous abdominal pressure readings. A double sensor 8F microtransducer then was inserted and the sensors were placed appropriately with the aid of the fluoroscope. The tip sensor was placed inside the bladder and the proximal sensor was placed facing the lateral wall of the mid urethra. This position was taken to maintain consistency of measurement and reduce pressure variability as observed in the recordings from the anterior and posterior positions [12] . Cystometry with simultaneous urethral and rectal pressure measurements was performed with a flow rate of 100 mL min -j of 25% sodium diatrizoate solution.
Bladder capacity was considered to be reached when tonus limb 3 was observed, when the subject complained of severe urge or when an intense desire to void, or a strong uninhibited detrusor contraction occurred. At the conclusion of cystometry passive (static) and dynamic urethral profilometry was performed with the participants in the supine and standing positions. At the conclusion of the urethral pressure profile, a pressure flow study (PFS) was performed.
At the conclusion of the PFS, provocative stress testing was performed by recatheterizing the respondent and filling the bladder to cystometric capacity with sterile water.
After the anatomic urethral lengths were measured in the supine and then in the standing position, the catheter was removed. The subject, still in the standing position was then asked to cough vigorously three times to provoke any fluid loss per urethra. Any fluid loss was considered a positive result. The volume of urine leaked was also measured.
At the termination of the tests all participants were sent home with either 50 mg nitrofurantoin macrocrystals 3 times a day or trimethoprimsulfamethoxazole twice a day for 3 days.
Demographic data and health status
There were 156 (92%) white women and 13 (8%) nonwhite women participants to the urodynamic testing. This compared to 91% of white household respondents and 9% of nonwhite household respondents. At the urodynamic testing, there were 66% participant in the 60--69 age group, 27% in the 70--79 age group and 7% in the 80 year and older group. The self-assessed health status at the time of clinical evaluation was considered good to excellent by 94% of continent women and 87% of incontinent women who underwent urodynamic evaluation.
Continence status in the household survey and the clinical evaluation
The continence status and the clinical types of incontinence at the household interview were based on a series of questions presented in an
